The owl, which appeared to be in splendid condition, was securely tethered to a wooden platform by means of leather jesses. Following a period of two days with this restriction, the bird was blindfolded, carried to an animal radiology laboratory in The University of Michigan Medical Center, and left to become accustomed to its surroundings in semi-darkness. During this period of acclimatization, the X-ray tube, casette, and casette holder mounted on a ring stand were moved about the bird to simulate experimental procedure. This experience was repeated twice, each time with the owl spending four to six hours in the laboratory. On the second occasion, a rodent was offered, and was promptly killed by the owl, but not eaten. After four days of food deprivation, the owl was returned to the laboratory for experimentation.
It is possible from indirect evidence to make a reasonable estimate of the sequence of events involved in the 10 hour process of the formation of a pellet from the indigestible portion of an animal. A review of the available literature, however, fails to reveal an accurate account of events in vivo as seen by radiographic methods. The opportunity for such a study was afforded when a full-grown Great Horned Owl (Bubo virginianus) was received for study.
METttODS
The owl, which appeared to be in splendid condition, was securely tethered to a wooden platform by means of leather jesses. Following a period of two days with this restriction, the bird was blindfolded, carried to an animal radiology laboratory in The University of Michigan Medical Center, and left to become accustomed to its surroundings in semi-darkness. During this period of acclimatization, the X-ray tube, casette, and casette holder mounted on a ring stand were moved about the bird to simulate experimental procedure. This experience was repeated twice, each time with the owl spending four to six hours in the laboratory. On the second occasion, a rodent was offered, and was promptly killed by the owl, but not eaten. After four days of food deprivation, the owl was returned to the laboratory for experimentation.
X-rays were made in a lateral projection with the film casette pressed against the wing surface (this did not disturb the owl) on the side opposite to the X-ray tube. The X-ray tube was placed approximately 60 cm (two feet) from the owl. Exposures were made at 50 KV with 100 milliamperes for 0.1 second. Figure 1H ) until regurgitation. The recovered pellet measured 4.5 cm in length and 2.5 cm in diameter; Figure 1I is an X-ray of the pellet. Regurgitation of the pellet was not observed.
The second experiment, performed after a period of food deprivation, was carried out by injecting two mice intraperitoneally with 2.5 ml of radio-contrast material. The mice were promptly taken by the owl. Spillage of this material into the small intestine seemed a simple way of determining how quickly disruption and digestion occur. Figure 2B shows radio-contrast material in the ventriculus of the owl, five minutes after the mice were swallowed. It is apparent from the irregular pattern of distribution, that contrast material has remained in the abdominal cavity of the mice. By 10 minutes ( Figure 2C ) however, not only has contrast material diffused evenly throughout the ventriculus, but it also appears in the proximal portion of the small intestine (arrows). In summarizing, the process of pellet formation in owls seems to occur as follows: an owl retains its animal meal within the ventriculus by closure of the sphincter between the ventriculus and proventriculus; the pyloric opening, which is small and arises superiorly, probably remains open during most of the digestive process. In this actively contracting and relaxing pouch collect enzymatic secretions arising from the glands of the proventriculus, small intestine, and pancreas. Although the general enzymatic action in digestion is little known, there is evidence that in young owls the gastric pH is distinctly acidic, becoming more neutral in older birds.
As digestion proceeds, the nutrient effluent is pumped into the small intestine by ventricular contractions. Indigestible solids, e.g., bone, fur, teeth, nails, and chitinous materials, collect in the inferior portion of the ventriculus, and are gradually forced into a tight pellet form. The length of time between feeding and regurgitation of a pellet is subject to both internal and external factors (Chitty, 1938). In the hungry Great Horned Owl in our laboratory, pellet formation was essentially complete eight hours after feeding.
Before regurgitation, an event Guerin (1928) held to be voluntary, the pellet lies in the superior portion of the ventriculus immediately below the sphincter. At expulsion, the sphincter is relaxed, and ventricular contraction, with accessory contractions of the abdominal wall and proventriculus, force the pellet upward in a series of steps until it is finally discharged; the process in the Great Horned Owl takes approximately four minutes.
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